Immunological analysis of the biochemical properties of the uterine estrogen receptor.
Immunohistochemical and immunochemical analysis using Western blot techniques were carried out with estrogen receptor (ER) monoclonal antibody H-222 to 1) clarify the "nuclear translocation" phenomenon of ER, 2) elucidate the primary nuclear binding site of ER, and 3) to evaluate the binding force between ER and its nuclear binding site in the uterus of ovariectomized adult mice. Exclusive nuclear localization of ER was recognized in the epithelial cells, stroma cells, and smooth muscle cells. Uterine tissues prepared from animals injected with saline, 17 beta-estradiol (E2), estriol (E3), and diethylstilbestrol (DES) exhibited almost the same ER immunostaining when they were fixed prior to sectioning (prefixation method) and frozen sections were used. On the other hand, when fresh-frozen sections were fixed before or after incubation with various solutions (postfixation method) and then treated with various salt solutions, greater differences were seen in immunostaining of ER between saline-injected and hormone-treated animals. Immunostaining of ER in control animals was low after incubation with PBS (0.01 M phosphate buffer containing 0.16 M NaCl, pH 7.2), whereas uterine tissue from hormone-injected mice showed strong nuclear immunostaining after this treatment. After treatment with 0.4 M KCl or 0.5 M NaCl, immunostaining in the uterus of both hormone-injected and control animals was completely abolished. DNase treatment caused an almost complete loss of immunostaining of ER; however, RNase digestion slightly increased immunoreactivity in both E2-injected and control animals. Quantitative analysis using sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Western blot techniques showed that after incubation of tissue sections for 30 min with PBS, 0.4 M KCl, or DNase, 60%, 10%, and 30% of ER were present, respectively, compared to amount of ER present in unincubated sections. These findings suggest the following for the ER in uterine tissue; nuclear occupancy is a phenomenon that occurs due to a differential affinity between occupied and unoccupied receptors in the nucleus; after hormone treatment, the receptor levels do not fluctuate in the nucleus to the extent demonstrated by binding assays; and the properties of the ER detected in the immunohistochemical analysis are identical to those observed in biochemical studies.